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SPECIFICATION * 

Alkali resfsTant, synthetic, mineral fibres 

This invention relates to alkali resistant, synthetic, mineral fibres and more particularly mineral 
fibres for the reinforcement of cementitious products. 
5 Cementitious products, such as products made of concrete, based on Portland cement or other 5 
rvDes of cement or mixtures of cement and other types of binders, exhibit high compression strengths 
out low tensile strengths. 

It is well known that the tensile strengths of cementitious products can be increased by 
incorporating therein a fibrous reinforcement. Thus, asbestos fibres have found widespread use as a 
« 0 reinforcing material in cement products for use in the building industry. 1 q 

Unfortunately, the use of asbestos fibres presents serious health problems and, therefore, the use 
of asbestos fibres has been prohibited in some countries and is likely to be prohibited in other countries. 

Many attempts have been made to replace asbestos fibres with synthetic mineral fibres, such as 
rock wool fibres, slag fibres and glass fibres in fibre reinforced cementitious products. 
1 5 However, cementitious products reinforced by synthetic mineral fibres do not exhibit fully 1 5 

satisfactory strength properties because the mineral fibres do not have a sufficient resistance to attack 
by the alkaline components of the cement matrix to prevent the fibres from being partially or wholly 
decomposed. 

According to the accepted German patent application No. 1 ,769,2 1 3 it has been attemDted to 
20 increase the alkali resistance of glass fibres by coating the fibres with a methyl siloxane polymer and by 20 
manufacturing the glass fibres from such starting materials that the fibres produced have a composition 
falling within the following ranges: 

Si0 2 : 35—47% by weight 

A1 2 0 3 : 5—18% — — 

25 FeO + Fe 2 0 3 : 2—15% ' -r — 25 

CaO: 2—23% — — 

MgO: 1—30% — — 

Na 2 0+K 2 0: up to 4% — — 

at least one of Ti0 2 : up to 10% — — 

30 Zr0 2 : up to 10% — — 30 

ZnO: up to 5% — — 

the sum of CaO and MgO being from 1 4 to 38% by weight. 

The invention is based on detailed investigations on the influence of various oxides on the tensile 
strength and alkali resistance of the fibres made from mixtures of such oxides. During these 
35 investigations it was found that apart from the tensile strength and alkali resistance of of fibres a further 35 
factor, viz. the melt viscosity, has to be taken into consideration in order to provide fibres suitable for 
commercial production. It was also found that mixtures having high contents of alkaline components did 
not form melts having a viscosity suitable for fibre production. 

Based on comprehensive investigations and computer calculations it was found that synthetic 
40 mineral fibres having high tensile strength and alkali resistance can be produced from melts having a 40 
satisfactory viscosity. 

Thus, the uncoated fibres according to the invention have the following composition: 



42—50% by weight 



Al 2 0 3 : 8—13% — — 

Iron oxides 
(calculated as 

5 FeO) 6—11% — — 

CaO: 4—11% — — 

MgO: 17—22% — — 

Ti0 2 : 0.5—3% — — 

R 2 0: 0.5—3.5% — — 

1 0 wherein R is an alkali metal. 

Melts having a composition corresponding to the fibre composition set forth above have a 
viscosity of about 5 poise at about 1 500°C. This is a fully satisfactory viscosity since it is well known 
that the melt viscosity should be from about 5 to about 1 0 poise at 1 500°C to be suitable for fibre 
production. 

1 5 The alkali resistance of the fibres according to the invention was determined by using the 
accelerated alkali resistance test described by Majumdar, A.J., and Ryder, J.F., "Glass Fibre 
Reinforcement of Cement Products", Glass Technology, Volume 8, No. 3 (June 1 968). 

The strength and alkali resistance of fibres according to the invention will appear from the table 
set forth in the Example. 

20 The invention also relates to cementitious products reinforced by the alkali resistant synthetic 
mineral fibres described above. 

When the synthetic mineral fibres according to the invention are to be used for the reinforcement 
of cementrtious products, such as products based on Portland cement, calcium silicate or similar alkaline 
binders, the average diameter of the fibres preferably is from 3 to 1 5 am. If the average diameter is less 

25 than 3 urn, the reduction of strength produced by the alkaline components of the matrix is excessively 
high. On the other hand, fibres having an average diameter exceeding 1 5 urn should preferably not be 
used because the reinforcement per area unit of a cross section of a fibre reinforced product decreases 
with increasing fibre diameter. 

The invention will be described in further detail with reference to the following Example illustrating 

30 the manufacture of synthetic mineral fibres of different compositions. 

EXAMPLE 

Synthetic mineral fibres were produced from the following starting materials: diabase, lime, 
magnesite; corundum, titanium dioxide and quartz. The mixture of starting materials were molten in a 
crucible and the melt was converted into fibres with a cascade spinner. 
35 The composition of the fibres thus produced and their properties are set forth in the following 

Table: 
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n should be noted that the acidity which ^MxStit^Tto ^f ! 9 *" ^ resis «nce. Furthe, 
_ Spared and which preferably shou.d be wifhint iJr^oKso E S^eV^™ *" 
5 CLAIMS 

follow!np?o n m C o 0 o a s^n lka,i r6SiStant - ^ in that they have the 



10 



15- 



SiCL: 
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AO cnq/ 


by weight 


Al,0,: 


8—13% 




Iron oxides 
(calculated as 
FeO): . 


6—1196 




CaO: 


4—11% 




MgO: 


1 7—22% 




TiO,: 


0.5—3% 




RjO: 


0.5—3.5% 





20 



wherein R is an alkali metal 



25 



SiOj: 

A, 2°J : 

Iron oxides 
(calculated as 
FeO): 

CaO: 

MgO: 

TiO,: 

R,0: 



*2 — 50% by weight 

8—13% _ _ 

6—1 1% _ _ 

4—11% — _ 

1 7—22% _ _ 

-0.5—3% — _ 

0.5—3.5% — _ 



wherein R is an alkali metal. 
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